I d e n t i f i c a t i o n of spatially varying parameters in distributed parameter systems from noisy d a t a i s a n ill-posed problem.
Introduction
Consider the following distributed parameter dynami c system: The parameter identification problem associated with the above dynamic system can be s
t a t e d a s f o l l o w s : Assuming the input function f , t h e i n i t i a l c o n d i t i o n
and the boundary condition( s ) t o be known, a n d given an observation of u, determine the system operator A(t), i.e. the parameters a ( x , t ) . P9 A number of important physical identification problems f a l l w i t h i n t h e above framework. For example, the p a r t i a l d i f f e r e n t i a l e q u a t i o n governs the temperature distribution in an inhomogene-
ous s o l i d o r t h e p r e s s u r e d i s t r i b u t i o n i n
a fluid-containing porous medium. I n the case of fluid flow in a porous medium, CY i s termed the transmissivity. For models of petroleum reservoirs and subsurface aquifers the transmissivity is generally inaccessible to direct measurement, a n d i t s value must be inferred from measurements of the pressure u a t wells.
The key d i f f i c u l t y i n developing successful numerical techniques for identifying spatially-dependent parame t e r s i n p a r t i a l d i f f e r e n t i a l e q u a t i o n s i s t h e f a c t t h a t such problems are ill-posed in the sense of Hadaaard ([SI). I t can be shown by homogenization theory [ l ] t h a t d i f f e r e n t i a l o p e r a t o r s w i t h h i g h l y o s c i l l a t o r y coe f f i c i e n t s can be "replaced" by very different operators a n d s t i l l y i e l d p r a c t i c a l l y t h e same response. Lions [ 9 ] h a s , i n f a c t , c i t e d t h e main d i f f i c u l t y i n i d e n t if y i n g d i s t r i b u t e d c o e f f i c i e n t s i n p a r t i a l d i f f e r e n t i a l equations as preventing excess of o s c i l l a t i o n s i n t h e c o e f f i c i e n t s .
The idea of regularization of ill-posed problems was f i r s t proposed by Tikhonov ([13] , [14] ) as a method of solving linear Fredholm integral equations of the f i r s t kind. Further development of t h e t h e o r y f o r i l lposed 1 inear operator equations followed ([12] ).
Modern oractical numerical methods for the solution of l i n e a r Fredholm integral equations involve regularization
The object of the present work i s t o develop a regu l a r i z a t i o n t h e o r y f o r t h e i d e n t i f i c a t i o n of parameters in distributed parameter systems.
I n 52 an a b s t r a c t identification theory is developed. I n 53 the theory i s applied t o a p a r a b o l i c i d e n t i f i c a t i o n problem. 54 suggests methods f o r t h e numerical implementation of the regularization identification approach.
. I d e n t i f i c a t i o n by Regularization-Abstract Theory
Let d , U and F be Banach spaces. c$ represents a space of p a r t i a l d i f f e r e n t i a l o p e r a t o r s , U represents the suace of solutions and F the space of r i g h t hand sides. 
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